Production of PHA depolymerase A (PhaZ5) from Paucimonas lemoignei in Bacillus subtilis.
Purification of poly(3-hydroxybutyrate) depolymerase (EC 3.1.1.75) from Paucimonas lemoignei is complicated because the bacterium produces several isoenzymes which are difficult to separate from each other. The phaZ5 gene of P. lemoignei encoding extracellular poly(3-hydroxybutyrate) depolymerase A was functionally expressed from the constitutive P43 promoter of pWB980 in a multiple protease-negative mutant of Bacillus subtilis (strain WB800) and secreted to the culture medium. The depolymerase (apparent M(r), 42 kDa; 1.9 mg purified protein per liter culture) was purified from cell-free culture fluid to homogenity by applying only one chromatography step in comparison to at least two necessary steps if poly(3-hydroxybutyrate) depolymerases are purified from P. lemoignei. The recombinant depolymerase lacked any carbohydrate content in contrast to the glycosylated depolymerase of the wild-type. Glycosylation was not essential for activity but enhanced the thermal stability of the enzyme at high temperature. Overexpression of poly(3-hydroxybutyrate) depolymerase in B. subtilis is more efficient than in Escherichia coli.